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1
Decision/action requested

The group is asked to approve this contribution.
2
References

[1]

pCR S5-194437: " Rel-16 pCR 32.160 v120 YANG style guide"
3
Rationale

This contribution asks to extend YANG style guide and the mapping of stage 2 to stage 3 Yang of [1].

The Yang guidelines were agreed on the Sapporo meeting as documented in pCR 194437. This pCR extends the pCR 194437. 

JSON guidelines will be handled in separate pCRs when appropriate.

4
Detailed proposal

First Change
5

Modeling Rules 

5.1
Standard Compliance

A product can claim full compliance to a 3GPP YANG solution set if it implements/supports and advertises all included YANG modules without deviations.

If deviations are used (except deviations listed below) only partial compliance can be claimed.

Compliant deviation list: 

•
Any deviation that maintains backwards compatibility as defined in RFC 7950.

•
Marking as “not supported” any model element that is optional to support as defined by stage 2 supportQualifier.

Vendors shall not modify 3GPP defined modules. Vendors extensions shall be done in separate YANG modules; they do not impact compliance.

Note: (to be removed): In YANG as the full model consists of a number of YANG modules and deviations may be used to modify existing modules, a definition of compliance is needed.
5.2
Modeling Resources
Resources shall be modeled as YANG data nodes (leaf, leaf-list, container, list) instead of Classes and Attributes. Specific operations shall be modelled as YANG actions.
5.3
Unique YANG Module names 

The names of 3GPP YANG modules SHALL start with the “_3gpp”  prefix. 

5.4
Unique YANG Namespace 

A the namespace of a  3GPP YANG module’s namespace MUST have the following form:

       urn:3gpp:saX:<module-name>

saX denotes the group creating the relevant YANG model e.g. “sa5”

Reference: https://tools.ietf.org/html/rfc8407#section-4.9
5.5
Unique YANG Module Prefixes 

3GPP YANG Modules shall use prefixes ending with "3gpp". 

e.g. prefix nrmtype -> prefix nrmtype3gpp

Note: 
To ensure that the prefix (in the yang prefix statement) is globally unique a prefix-suffix shall be used. While global uniqueness of prefixes is not mandatory most SW implementations have problems and need workarounds in case conflicting prefixes are found.

5.6
Use YANG Version 1.1 

YANG version 1.1 shall be used. 
5.8
YANG Constructs Not to be Used – Not needed

The following YANG constructs shall not be used in 3GPP YANG models as they are not available in the Stage 2 modeling terminology, thus not needed.  

· Anydata

· AnyXml

· Rpc – use actions instead

· Deviation 
5.9
Reuse Standards from Other Standard Organizations 

Whenever there is a suitable existing standard from another standard organization or industry forum its usage should be preferred before defining a 3GPP model covering the same scope.  E.g. ietf-types, ietf-inet-types

3GPP models shall link to and reference YANG models from other standard organizations/industry forum whenever applicable.

Next Change
6 
NRM Stage 3 definition rules

6.Y
Stage 3 YANG style and example

6.Y.9
Attribute – simple, single value

Reference [TS 32.156   Model repertoire] clause 5.2.1

The multiplicity of the attribute is either 0..1 or 1..1. Whether zero is allowed is defined by the isNullable=true/false property.

6.Y.5.1
YANG Mapping 
Non-structured single value attributes are mapped to a “leaf”.

// attribute single value, nonstructured

leaf myAttribute { type xxx; }  
6.Y.6
Attribute – simple, multivalue

Reference [TS 32.156   Model repertoire] clause 5.2.1
The multiplicity of the attribute may be greater than 1.
6.Y.6.1
YANG mapping
If the attribute is isUnique=true or isWritable=false it is mapped to a leaf-list.

If the attribute is isUnique=false and isWritable=true map it to a list with an additional dummy index. The name of the list shall be <attributeName>Wrap. The name of the dummyIndex shall be idx and shall have a type uint32 or uint64.

// Attribute multivalue, non-structured 
// attribute is unique or read-only

leaf-list mySimpleMultivalueAttribute1 { type xxx; }
// attribute is non-unique and read-write

list mySimpleMultivalueAttribute2Wrap {
  key idx;

  leaf idx { type uint32 ; }
  leaf mySimpleMultivalueAttribute2 {type xxx;}
6.Y.7
Attribute, structured
Reference [TS 32.156   Model repertoire] clause 5.2.1

6.Y.7.1
YANG Mapping

Structured attributes are mapped to a grouping containing member parts; and a list using the grouping. (Structured attributes that are not used in multiple places may define the member parts directly in the list.) 

// attribute, structured, isUnique=true OR isWritable=false

grouping pLMNIdGrp {

  description “PLMN-Id= Mobile Country Codes (MCC) &   

    Mobile Network Codes(MNC)”;

  leaf MCC {


  type t_mcc;  


}

  leaf MNC {


  type t_mnc;


}

}

list pLMNIdList {

  key "MCC MNC";

  config true;

  description "a list of PLMN-Ids";

  ordered-by user;

  uses pLMNIdGrp;

}
// attribute, structured, isUnique=true, isWritable=true

list pLMNIdList {

  key "idx";

  leaf idx { type uint32 ; };

  leaf member1 { type xxx ; }

  leaf member2 { type yyy ; }

}

If the attribute is isUnique=true in YANG all member parts should be specified as keys. If it is known that one or a subset of members are unique without considering the rest of the members, it is allowed to specify only the unique subset as keys.

If the attribute is isUnique=false and isWritable=false, the YANG “key” statement is not used. YANG allows defining ReadOnly lists without a key.

If the attribute is isUnique=false and isWritable=true an additional dummy index shall be defined in YANG. The name of the dummyIndex shall be idx and shall have a type uint32 or uint64.
6.Y.16
defaultValue
Reference [TS 32.156   Model repertoire] clause 5.2.1.1

The 3GPP/UML defaultValue has a different meaning then the YANG “default” statement. 

The 3GPP defaultValue could be considered an initialValue as it has effect only at object creation. If the attribute is later deleted the 3GPP defaultValue has no effect. In YANG the “default” is always used whenever a leaf/leaf-list does not have a value: both at creation of the parent object and if the leaf/leaf-list is deleted (set to null in 3GPP operation).

Note: 
The 3GPP defaultValue is not used for structured attributes. In YANG there is no default value for containers or list entries.
6.Y.16.1
YANG mapping
For a simple isNullable=false attribute use the YANG “default” statement.

For a simple isNullable=true attribute map the 3GPP defaultValue to the 3GPP YANG “yext3gpp:initial-value”, extension. (Defined in the _3gpp-yang-extensions module). The initial-value property should also be included in the data node’s “description” statement.

Note: 
For simple attributes that are isUnique=false and isWriteable=true that are mapped to YANG lists neither the YANG default nor the “yext3gpp:initial-value”, statement can be used.  The 3GPP default shall be documented only in the description text.

Note: 
extensions are not understood or enforced by standard YANG tools, they need extra SW implementation. 

6.Y.17
multiplicity and cardinality

Reference [TS 32.156   Model repertoire] clause 5.2.1.1

Reference [TS 32.156   Model repertoire] clause 5.2.8

6.Y.17.1
YANG mapping

Multiplicity of attributes mapped to a list or leaf-list shall be mapped to the “min-elements” and “max-elements” YANG statements.
Cardinality for containment of classes shall be mapped to “min-elements” and “max-elements” on the list representing the child objects.

Cardinality for reference relationships shall be mapped to “min-elements” and “max-elements” on the reference attributes representing the reference.
6.Y.18
isNullable

Reference [TS 32.156   Model repertoire] clause 5.2.1.1

6.Y.18.1
YANG mapping

isNullable=true for attributes that are mapped to a leaf shall be mapped to a “mandatory false;” YANG statement.

isNullable=false for attributes that are mapped to a leaf shall be mapped to a “mandatory true;” YANG statement.

isNullable=true for an attribute that is mapped to a list or leaf-lists shall be mapped to “min-elements X; (where X is greater than zero.)

isNullable=true for an attribute that is mapped to a list or leaf-lists shall be mapped to “min-elements 0;”. However if the minimum multiplicity of the attribute is greater than zero then an additional “must” statement shall be added forbidding any multiplicity values between 1 and the minimum multiplicity (but allowing zero and the minimum).

Note: 
YANG/Netconf does not differentiate between a non-existent (NULL) sequence and a sequence with zero elements. However this distinction would be very confusing for the operator, so better not use it.

6.Y.28
dataType

Reference [TS 32.156   Model repertoire] clause 5.3.4
Reference [TS 32.156   Model repertoire] clause 5.4.3
6.Y.28.1
YANG mapping

Mapping for predefined datatypes:

· integer -> One of the 8 YANG integer types

· string - > string

· Boolean -> Boolean

Map user-defined datatypes to the YANG “typedef” statement.
6.Y.29
enumeration

Reference [TS 32.156   Model repertoire] clause 5.3.5
6.Y.29.1
YANG mapping

Map to the YANG “enumeration” YANG type.
6.Y.30
choice

Reference [TS 32.156   Model repertoire] clause 5.3.6
6.Y.30.1
YANG mapping

Map to a Yang “choice” statement.
6.Y.33
References stored in the Model
6.Y.33.1
YANG mapping
	3GPP Stage 2 Construct
	YANG Construct
	Comment

	LDN reference
	Instance-identifier/leafref
	Locally unique

	DN-Prefix
	Attribute in ManagedElement class or the SubNetwork
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